( MATHEMATICS )

1. oS fran aecazbm $83 39 1x8=8
Answer the following questions :

() wore Tl wofeR Clorwd foed  (Reare
@oes e ?

Whatis the sum of the diagonal elements
of the following matrix?

2 3 4
31 2
-1 0 -1

(b) ax? +bx+c=0 FANFIR A YOI (AT 25T
ol A\ 27?7
When the two roots of the equation
ax? + bx + ¢ = 0 real and equal?

() = R TRE o |

Define a singular matrix.

(d) A ={x:x @ S T TF x2 <10} IF
B={x:x?+x-2=0}, ¥@ ANBI I
fRefq a1
If A = {x: xis an integer and x2% <10} and
B={x:x2+x-2=0}, find An B.



()

(g)

(h)

(a)

3x+2y+3=0 @A y-ITS I Rmpe
&1 97

At what point does the line3x+2y+3 =0
intersects the y-axis?

f'l@? 5= T=E oA I |
Express f (@) as a maximum limit.
fix) = —L wowm wfivea R o
x=-2
What is the domain of the function

_ 1 2
fl=——

TS I o7 T
Fill up the blank :
logs 125 =——

() 2,9,16,23 .. SERI*F 1097 g &
g =1
Find the 10th term of the series
2,9,16,23 ...,

(i) 3 xz—px+q=0 pbic e bl
T o fae =, core'zey o 31 @
2p? =9q.

If2 one root of _the equation
X =Px+9=0 is twice the other,
then prove that 2 D = 9q.

(b)

(i) % (c.0), 40, b) W% (x y) famg fefersy
AN B, o o I @
XY
_+_:l_

a b

If “the points (g, 0), (0, b) and (x, y)
are collinear, then prove that
Xy
—+

a b

(iv) I @B @rmed TR 2w A% o
QTS S, [RTEA P WF W Ko
(e R ¥, (O02'd (RS @
P’ =(S/R".

If S be the sum, P the product and

R the sum of the reciprocals of first
n terms of a GP, then show that

P? =(S/R".
1331 / Or

() 3x+5y+6=0 @NCER 2RI TF
Y- (@@ e
What are the gradient and y
intercept of the line 3x+5y+6 =0?

(if) ¥ T :
Simplify :
75 5 32
X = = +log——
1og16 210g9 8243



(i) ¥ (o y R (Ba N* (@b i (i) b1 ez a T TS 2y

o o RS A, (SR (38 R @ rfan et fora |
A x=y. i Write any four differences between
If the point (x, y) is equidistant from a determinant and a matrix.
the points (b @ and (g b), then show : V
that x = y. (v) a9 1 @
Prove that °
) (RS @ (2,6), (5 1), (0,-2) W I Nt ,
3, 3) TRy SRR oy ofy e | > ¢ btct2a b [=2(@+b+q?
Show that the four points (2, 6), p a c+a+2b ‘
(5, 1), (0, -2) and (-3, 3) are the
vertices of a square. o
' ) W= faefy 4
3. (@ @ B 2x2  Eeew @R ®) )
(i+ ')2 Evaluate :
ay'=—21—§’ﬁmﬁ#r‘fﬂﬂ 2 17 58 o
19 60 99
Construct a 2x2 matrix ?vhoge 18 59 o8
; +
elements a; are given by a; = (1—2—1)— )
(ii) AL Fq
(@) C(FIRI @ ot IR, AW 4T : 3 Solve :
) { x 2 x+3
Solve by Cramer’s rule ; ; | . . s
x+§y=z x+l 7-x 12
Yy+2z=

3x—z=0



(i) =fe T@Eq_S00' Bave wond fam e

1 02 1 4 4
(i) A+B=[2 2 2|, A-B=| 4 2 0 (ET T gamaq e fran 3°7) @
112 -1 —1 2 VR (O8Y (3T 5,000 Ba ww

TR | @7 41 =4 e T 2

', AWE BI T f3efg 341 | 4 saRfa e fial 789

To endow a scholarship of & 500
1 0 92 1 4 4 ] a year, tlrile first payment t(‘):l be mildg

3 . : a year hence, a man deposite
A+B=12 2 2, A-B=1 4 20 . a sum of ¥ 5,000 to his bank
112 =1 =1 2 account. What is the rate of
compound interest p.a. given by
the bank?

(iii) @& TPTRE 6% e o4 @S
48,000 T weA ¢ GeRE =¥ 71%
@ qos ZNe g@Ete fae | 3 qzRe

=, 999 3N @ A2 —4A -5 =0. 5 COET Jo e R Y
I ; A merchant borrowed ¥ 48_,000 at
_ 6% simple interest and invested
the amount at 71% p.a. compound

1 2 2
A=12 1 2 v | interest. What will be his total profit
2 21 k ’ in 3 years time?

Find the value of A and B, when

(iv) 3

1 2 2
A=|2 1 2
2 21

(iv) @& TLZ 60 IW IPTO W 22

: TR TF (949 VT (96T TR T

' : Sl fremst e 1,200 B TS

4. (a) (i) T TS U Gl oA e AN [F2 2 T "

ere ficw | 3 (98T

What is the difference between ' T8I Wﬁ?‘; :ﬂ e
simple interest and compound e Gl

interest?

prove that A% -4A-5I=0Q,



wwes y@ YA e badfE e

REPA T 4% W, (SR [l er?ﬁq 16,500 B5#1 s[@fiawdtm =11 cod 49
SIaR GFFEA 4 RN BT 299 6 TR [ G w2 2
A man retires at the age of 60 years A man, took a loan of ¥ 1,20,000
and his employer gives him from a bank. He paid 5% interest
a pension of ¥ 1,200 a year paid in 0}? QT hof Big loan and % en
half-yearly instalments for the rest : ; Tgesr?)gmdexj. Afler 3.y ears he pgid
of his life. Reckoning his expectation ' : ’ as interest in totgl. Find
of lift to be 13 years and that the amount borrowed at 4% interest.
interest is at 4% p.a. compounded (iv) 80,000 T TEW TR GHF 4
half-yearly, what single sum is 25 a9 Prre R WA @bl Ffes
equivalent to his pension? A& e A | T T @[ TR 8RS
. @A 10% TH© adia q© =
21/ Or 25 I% e @b 3o TSI Terele
) 20% TRF T, (ST WZHA S
() (i) o B we e R A g 2 _ o[ 32’ W B T IR AR 2

A sinking fund is created for

Define perpetuity and deferred i
replacement of a machine after

annuity.
' 25 years whose present cost is
(ij) T=LIFE 8% Wﬁm TS ﬁgﬂﬂ 551 ¢ 80,000. What sum of money
T e o et 239 3 ' should be provided out of profit
: ‘ every year for the fund, if the

investment can e¢arn interest at

In what time a sum of money triples
10% p.a. and the cost of the

itself at 8% p.a. compound interest, :
if the interest is compounded | machine at the time of replacement
annually? is 20% more than the present?
(iii) & Tz I3 1,20,000 5% @A A 5. (@) () LPP AR I@?
R A, TR G we AR (O What do you mean by LPP?
TR 5% WS wE e I W (i) PP SRraoR Recy S 3
limitations of LPP-

4°/omﬁ§ﬁaﬁmﬁlswmém



(i)

{iv)

wers foar LPP A 09® LPPG@T 141 4
Write the dual of the following LPP :
wfieen I ey 91 (Maximize)

Z =5x% +2X,
HOTF (subject to)

4x; +3xy <10

2x; +6xq 214

Xy, Xp 20

ase Seenwd fefer ain I I es 1
ez SR Ry 4 A, B W C
Seomr g PR SR GOA
Rt Fmvel e foRfRy AT AR
oraSTR W wEd RATe e (AR
SPTCER LPP Fe et 90 5
A producer decided to produce three
products A, B and C which requires
use of three machines I, II and IIL
The working capacity of three
machines and machine hour
required for each product are
given below. Express the problem

s

Machine

as an LPP.

TS AT P | Working capacity

Machine hour required of machine

77 A

Product A

—

4GB °qj C

Product B Product€ | _ ——
e

—

- 8

| 2

3. . 250
0 150

N

w

s | 30

o

31 /. Or
(i) Sae e 8 wed v fn 2

Define . constraints and surplus
vanable.

(ii) @b TR LPP© & omfaeed faaad fi
@ 39 9 3
"4 State a general LPP explaining the
terms involved.

@eBas w¥are wore fia LPP I SR

(b)

(iti)

0 5
Solve graphically the following LPP :
wfpon TN e 39 (Maximize)
Z =10x) +5x3
HTF (subject to)
2x;, +x, £26
2x; +4x, 56
X —Xg 275
x,, X3 20
(i) Tecarar orafS o B A 5

Using simplex method to solve :
sty W fefs 1 (Maximize)
Z =6x; +8x2
sec® (subject to)
5x; +10x7 < 60

4x1 +4XQ S4O
xl’ XQ ZO

L wmr



6. (a) () SEIESS AL A0 O n (iit) S T

' o 2+2=4
State the first principle of derivative, Evaluate :
(i) x3 FATF TIPS 3 () lipy LoV1-22
Differentiate w.r.t. x : x—0 X
y=2x3 -3log x +6e2* #22 | ) EL_!’ when y = x2e*
x dx
i) ¥ ey w4 +2= ,
* Eval:.late : : 2 1 () T (1) xy=ae™+be™ |, e i
' 1 , @ (prove that)
(1) im —— F ' ' 5
x1 Jx+1-vx-1 x3Y 2% -0 5
x5 _ g5 ' dx? adx
(2) lim = ~%
x—a 12 _ 12
(iv) y= x> -9x2 +24x-12 T qRed ! e
F FEoY T Fefy w41 5
Find the maximum and minimum !
values of the function
y= x3 -9x? +24x-12,
71z / Or I
b) () SEEER wifes e 2 |
Give the geometrical interpretation ‘l.
of derivatives. !
i
(i) = (1 !
zZ Xx y e ————————

o919 F9 @& (prove. that) E———

Ju  _du , du
— +Yy—+2z—=0 3
xax yay 0z



